Abstract. In an initial interview, 20 volunteer subjects provided 32 personal constructs of anxiety, using Kelly's repertory grid technique. The bipolar ends of the anxiety constructs were then separated by 10.-point rating scales. Subjects could then indicate the degree of anxiety feeling on their own personal constructs. The 20 subjects were divided into high and low trait-anxiety sub-groups, on the basis of Speilberger trait-anxiety (personality) scores. Subjects were administered acute single doses of 20 mg clobazam or matching placebo, in a counterbalanced double-blind design. Anxiety levels on the individual personal constructs of anxiety were measured 2 h after drug administration. There was a significant ANOVA interaction effect between drug condition and trait-anxiety. Of the ten subjects in the high trait-anxiety sub-group, eight demonstrated reduced levels of personal construct anxiety under clobazam (three significantly). In contrast, of the ten subjects in the low trait-anxiety sub-group, nine demonstrated increased levels of personal construct anxiety (eight significantly). The present results are discussed in relation to previous similar findings. Clobazam and other benzodiazepine derivatives (such as diazepam) are effective anxiolytics with the clinically anxious and with normal volunteers having high trait-anxiety personalities. However, normal subjects with low trait-anxiety personalities often produce paradoxical increases in anxiety feelings.
suggested that the." emotionality of the personality was an important modifier of response to drugs. The trait of emotionality was described by Janke et al. (1979) as a broad personality area, which appears in personality inventories under a number of closely related terms, including neuroticism (Eyseneck), emotional lability (Cattell) and traitanxiety (Spielberger). In contrast to these dispositions of the personality, Janke et al. (1979) also described the emotional state at a point in time, which has also been variously labelled, for instance as the level of emotional tension (Janke) or as the level of state-anxiety (Spielberger).
In their review, Janke et al. (1979) suggested that subjects with high emotionality personalities tended to demonstrate reduced levels of anxiety feelings in response to benzodiazepines or other anxiolytic agents. In contrast, subjects with low emotionality personalities tended to demonstrate paradoxical increases in self-reported feelings of anxiety in response to benzodiazepine or other anxiolytic medications. Barrett and DiMascio (1966) demonstrated significantly different changes in measures of state-anxiety between subject groups with high and low anxiety personalities in response to low doses of diazepam and chlordiazepoxide (CDP). Also, Malpas et al. (1974) reported different psychological performance test assessments for anxious patients, when compared to non-anxious subjects, in their responses to various benzodiazepine derivatives. Despite these and other similar significant findings, in some of the studies in the Janke review significant effects of the emotionality of the personality were not found, while in other studies it was reported with certain drug conditions or dose levels, but not with others (Janke et al. 1979) . Differences in subject groups, drug and dose regimens and testing conditions will all have contributed to the variation in findings. However, a further problem within these studies is in defining the anxiety-feeling state, since it is important to describe feelings of anxiety for each individual subject as accurately as possible. Kelly (1955) proposed the theory of personal constructs by which each individual construes, or understands, their world. Kelly also described the repertory grid technique as a means of delineating each individual's personal constructs. The repertory grid technique has been successfully used to elicit personal constructs pertaining to a wide range of areas (Bannister and Fransella 1980; Stewart and Stewart 1981) . In the present study, constructs concerned specifically with anxiety feelings were elicited from each subject. Levels of anxiety, as indicated on the individual subjects' personal constructs, were then measured after the administration of either placebo or clobazam. The repertory grid technique therefore allows each individual to describe their own anxiety feelings. This technique has some advantages over the use of questionnaires based upon group data, where the questions may differ in their relevance or appropriateness for different subjects.
Clobazam, a 1,5-benzodiazepine derivative, has been shown to be an effective anxiolytic, equal in efficacy to diazepam with the clinically anxious (Brodgen et al. 1980; Koeppen 1981) . However, in a study with normal volunteer subjects (Steiner-Chaskel and Lader 1981) , paradoxical increases in anxiety were found with both clobazam and diazepam. Clyde (1981) also demonstrated significantly different changes in state-anxiety, with high and low traitanxiety sub-groups, under two dose levels of clobazam.
Clobazam has also been shown to produce changesin performance test assessments with correlate significantly with personality measures of emotionality and anxiety (Parrott and Hindmarch 1975 , 1977 , 1978 Clyde 1981 ; Parrott 1982) .
The present study was intended to investigate changes in anxiety feelings under clobazam, as indicated by personal constructs of anxiety, in normal volunteer subjects divided into low and high trait-anxiety sub-groups. Performance test assessments were not given in the present study. Janke et al. (1979) suggested that normal (low trait-anxiety) subjects may be perceiving drug-induced impairments on the performance assessments they are required to undertake in many psychopharmacological studies. The perception of impaired performance is then hypothesised to lead to the paradoxical increases in state-anxiety. The present study would indicate whether paradoxical increases in anxiety still occurred in situations where concomitant performance assessments were not being measured.
Materials and Methods
Subjects completed the Speilberger trait-anxiety form (STAI x-2) in accordance with the suggested procedures (Speilberger et al. 1968) . These scores were later and used to classify subjects into either the low or high trait-anxiety subgroups (N --10 per sub-groups, with a cut-off score of 40).
Personal Constructs of Anxiety. Personal constructs were elicited using the procedure recommended by Stewart and Stewart (1981) for normal subjects, since Kelly's original description was clinically based (Kelly 1955) . The subject was asked to describe six situations which made them .anxious (termed the six basic elements El -E6). The subject was then presented with three'elements (e.g. El, E2, E3) and asked to state how two of these were similar to each other in the way they made them feel anxious, but different from the third (e.g. 'feeling cold'): the subject was then asked to indicate the opposite (e.g. 'feeling sociable'). This constitutes the first bipolar construct (C1, feeling cold -feeling sociable). A second bipolar construct was elicited (C2) in a similar fashion using the same three elements. Then a different set of three elements were presented (e.g. El, E3, E5), and two further bipolar constructs elicited (C3, C4). Eight constructs were elicited this way, representing the non-laddered constructs obtained from anxiety situations.
The next stage was to elicit eight laddered constructs (Stewart and Stewart 1981) . Each subject was presented with the anxious pole of one of the first eight constructs (C1 -C8) and asked 'What is it about this (e.g. 'I upset may parents') that makes you feel anxious ?: The answer (e.g. 'I want to be wanted') and its opposite constitute the first bipolar laddered construct (C9). Eight laddered constructs (C9-C16) were obtained by laddering each of the initial constructs (C1 -C8).
Then the subject was asked to describe six situations where they felt 'non-anxious' (i.e. six non-anxious elements). Using these elements, 16 further bipolar constructs were elicited. Subjects initially indicated how two elements were similar in making them feel non-anxious, then indicated the opposite, which represented the anxious pole of the construct. Eight non-laddered and eight laddered constructs were derived from the non-anxious elements.
Overall, 32 personal constructs were elicited from each individual subject during the initial interview (16 constructs laddered, 16 non-laddered), half derived originally from the anxious elements and half derived from the non-anxious elements.
Personal Constructs of Anxiety: Questionnaire. The 32 personal constructs of anxiety were then formulated into a questionnaire by separating the bipolar opposites of each construct by a 10-point linear rating scale. Constructs were listed in a random order, with the poles of the constructs systematically reversed. The subject circled one of the points of the scale to indicate their anxiety feeling at that point in time. After completion, the questions were scored from 1 (minimum anxiety score) to 10 (maximum anxiety score).
Drug Conditions. Clobazam (20 mg) and placebo, in matching capsules, were given with the order of drug administration counterbalanced. Double-blind testing occurred 2 h after an acute single dose, since Rupp et al. (1979) indicated peak clobazam serum levels 1 -4 h after an acute single dose.
Subjects and Procedure. The 20 subjects (9 male, 11 female; 18-31 years of age) were in normal physical and mental health, with no history of cardiac, hepatic, renal or mental disorder and were not being prescribed any medication (apart, possibly, from oral contraceptives). Subjects agreed not to drive motor vehicles, operate machinery or consume alcohol on the test days.
During an initial interview subjects completed the Speilberger trait-anxiety questionnaire and provided their 32 personal constructs of anxiety. Two testing sessions were then given at weekly intervals, when the subjects were administered the drug conditions and completed their personal constructs of anxiety questionnaires. Testing occurred at the same time each week. The personal construct procedure for measuring anxiety has been described in more details elsewhere (Kentridge and Parrott, unpublished data).
Results
The group data for the personal constructs of anxiety were analysed by three-way analysis of variance (ANOVA) for the effects of trait-anxiety (low-high Speilberger trait-anxiety sub-group), laddering of constructs (laddered-non-laddered) and drug condition (clobazam-placebo). The results of this analysis are presented in Table 1 . There was a significant main effect for trait-anxiety (P < 0.01) and a significant interaction between trait-anxiety and drug condition (P < 0.01).
The group mean personal construct anxiety scores are presented in Table 2 , where the scores for the laddered and non-laddered constructs were combined since the effect of laddering-was non-significant. The significant ANOVA main effect for trait-anxiety reflects the lower personal construct anxiety score for the low trait-anxiety group (85.5) compared with the high trait-anxiety group (104.1). This was expected, since individuals with high trait-anxiety personalities tend to exhibit higher levels of anxiety-feeling states (Speilberger et al. 1968) .
The significant ANOVA interaction between drug condition and trait-anxiety reflects the lower placebo (81.0) than clobazam (90.0) personal construct anxiety scores with the low trait-anxiety sub-group, in comparison with the lower clobazam (102.2) than placebo (106.0) personal construct anxiety scores demonstrated by the high trait-anxiety subgrop ( Table 2) . The personal construct anxiety scores for each subject were also analysed individually for the significance for drug effects by means of paired Student's t-tests. The results of these analyses are presented in Table 3 . It can be seen that most of the high trait-anxiety subjects demonstrated reductions in personal construct anxiety levels under clobazam (three significant reductions, five non-significant reductions). In contrast, most of the low trait-anxiety subjects demonstrated increases in personal construct anxiety levels (eight significant increases, one non-significant increase).
Discussion
In the studies reviewed by Janke et al. (1979) , long-term personality characteristics (such as neuroticism, emotional lability) were contrasted with short-term characteristics such as mood states of particular points in time. With regard to anxiety, Speilberger et al. (1968) , have empirically demonstrated the important distinction between trait-anxiety as an enduring personality characteristic and state-anxiety, which indicates the level of anxiety feelings at the particular point in time. In relation to drug response, Janke et al. (1979) concluded that people with high emotionality (neuroticism, trait-anxiety) personality scores 'tend to react with a reduction of symptoms connected with emotional tension', while people with low emotionality (neuroticism, traitanxiety) personality scores, tend to respond with 'paradoxical increases in self-reported emotional tension'. The results of the present investigation confirmed these conclusions. The hypothesised interaction between trait-anxiety and change in anxiety-feeling state under clobazam was empirically confirmed by the significant ANOVA interaction between traitanxiety and drug condition ( Table 1 ). The separate analyses of each individuals' constructs under the two drugs conditions further confirmed the importance of trait-anxiety. Under clobazam, subjects with high trait-anxiety personalities generally demonstrated reduced feelings of anxiety. In contrast, subjects with low trait-anxiety personalities generally demonstrated increased feelings of anxiety (Table 3) .
Previous investigations have found significant interactions between personality measures of emotionality and druginduced changes in mood state. Barrett and DiMascio (1966) reported that, with 15 mg CDP, high-anxiety subjects demonstrated a significant reduction in anxiety, while low-anxiety subjects demonstrated a significant increase in anxiety levels: similar findings were also found with low-dose (6 mg) diazepam. Clyde (1981) reported a significant effect of traitanxiety upon changes in state-anxiety under two dose levels (10 and 20 mg) of clobazam. The high trait-anxiety subjects demonstrated significant reductions in state-anxiety under clobazam, while the low trait-anxiety subjects demonstrated little change in state-anxiety. Similar significant differences were found for anxiety mood states when measured on a visual analogue scale (Clyde 1981) . Janke (1964) with meprobamate, and Schafer-Plog (1968) with fluphenazine also reported significant differences between subjects differing in personality measures of emotionality. However, in some studies, similar significant effects have not been reported; these include Richter and Hobi (1975) with bromazepam, Clyde (1981) with nitrazepam and Barrett and DiMascio (1966) with higher dose levels of diazepam (15 mg), CDP (30 mg) and meprobamate (1200 rag). The above studies have all been concerned with the personality characteristics of volunteer subjects. In studies involving clinically anxious patients, state-anxiety levels are widely reduced by clobazam and other benzodiazepines (Brodgen et al. 1980; Koeppen 1981) . However, Rickels (1978) , in a review of the effectiveness of anxiolytic agents, suggested that 'the more anxiety a patients has, the better chance he usually has of improving with anxiolytic drug therapy'. Janke et al. (1979) suggested that performance level changes under psychoactive drugs may also be closely related to the emotionality of the personality. With reference to clobazam, significant correlations between different personality measures (EPI neuroticism scale, MHQ anxiety subscale), and different performance measures (choice reaction time, card sorting, critical flicker-fusion) have been empirically demonstrated (Parrott and Hindmarch 1975 , 1977 , 1978 Clyde 1981; Parrott 1982) . High trait-anxiety gubjects tended to produce significantly better performance changes than the low trait-anxiety subjects under clobazam. Janke et al. (1979) suggested that a possible cause of the paradoxical increase in anxious mood with the low trait-anxiety subjects was that they perceived the drug treatment to interfere with their test performance, thus they felt more anxious. In the present study, no performance tests were given, yet the paradoxical increase in anxiety was still found. Similarly, Barrett and DiMascio (1966) did not administer performance tests, yet found significant mood impairments with 15 mg CDP given to the low personality-anxiety group). Therefore mood impairments may occur even when concomitant performance assessments are not given. However, the subjects may still be perceiving impaired 'performance' in their functioning without undertaking laboratory test assessments.
The feeling of 'loss of control' has also been suggested as an explanation for the paradoxical increase in anxiety (Janke et al. 1979) . This hypothetical explanation can also be related to a neurophysiological model of anxiety and benzodiazepine action (Gray 1981a, b) . According to Gray's model, the septal-hippocampal system functions as a 'stimulus comparator' system where the importance and relevance of incoming stimuli are assessed. Individuals with high-anxiety personalities would have stimulus comparator systems which respond to a comparatively large number of stimuli as threatening or anxiety provoking, whereas individuals with low-anxiety personalities would process less stimuli as anxiety provoking. According to the model, benzodiazepines and other anxiolytic agents act by reducing the activity of the stimulus comparator system. Therefore, benzodiazepines given to subjects with high-anxiety personalities will lead to less stimuli being seen as anxiety provoking (i.e. a reduction in anxiety feelings). However, benzodiazepines given to subjects with low-anxiety personalities will lead to impairments in stimulus events, as hypothesised by Janke et al. (1979) . previously functioning at stable (non-neurotic) levels. This may therefore lead to the feeling of a 'lack of control' over stimulus events, which as hypothesised by Janke et al. (1979) . This neurophysiological explanation is, however, only tentative and other models might also explain the findings. The explanation could, however, be empirically investigated by further use of the personal construct procedure. Constructs specifically referring to 'control over stimulus events' could be elicited and measured under drug and placebo conditions. It would then be predicted that feelings of 'lack of control' would show a decrement with low trait-anxiety subjects only. It would, however, be important to also include contructs relating neither to 'anxiety' nor to 'feelings of control' in order to assess whether perceived decrements were specific to the hypothesised areas or whether they occurred more generally with the low trait-anxiety subjects.
Paradoxical responses to benzodiazepines and other anxiolytic agents have been reported in the clinic, where hositility reactions and increases in anxiety have been noted (Byck 1975; DiMascio 1973) . Byck (1975) suggested that some high trait-anxiety subjects may suffer from the feeling of lack of control and impairments in their need to master their situation, an explanation which has already been described for low trait-anxiety subjects.
In laboratory psychopharmacological investigations, normal volunteer subjects with unselected personality profiles are frequently used (McNair 1973; Parrott and Hindmarch 1977, 1978 ; Steiner-Chaskel and Lader 1981; Thompson and Trimble 1981) . In a review of studies concerned with the effects of anti-anxiety agents, McNair (1973) concluded that the findings were inconsistent and frequently conflicting. Although McNair (1973) described several factors contributing to this variation, an important factor, not described in his review, is the variation in personality profiles of different subject groups. Groups with a (random) preponderance of low-emotionality subjects would tend to produce findings different from studies where the group contained a preponderance of high-emotionality subjects. Therefore, it should be suggested that, in studies of anxiolytic agents using normal volunteer subjects, only those with high-emotionality scores should be used. This procedure is already in operation in some laboratories (Biehl 1979) . Although a high cut-off point may be used [Biehl (1979) , top 15 ~ neuroticism scores; Clyde (1981) , top 25 % trait-and state-anxiety scores], a lower cut-off including the top 50 % of normal subjects may be equally effective in obtaining findings which can generalise to the clinically anxious (Parrott 1982) .
The present investigation confirmed the practical utility of personal construct theory. The theoretical strength of the theory is that it is based upon the individuals describing their own personal knowledge and perceptions, and the repertory grid technique then allows these to be formalised and measured. This procedure has benefits over techniques based upon group data where, in the construction of the questionnaire, individual or idiosyncratic responses may become discarded in favour of responses found more frequently with in the total group (Kentridge and Parrott, data in preparation). The repertory grid technique is, however, timeconsuming to administer in comparison with other procedures (visual analogue scales or group questionnaires), although it does elicit far more detailed information. Personal construct theory has a wide range of applicability (Bannister and Fransella 1980; Stewart and Stewart 1981) . In future studies, it would therefore be useful to include personal constructs pertaining to a wider range of areas (e.g. anxiety feelings together with self-perceptions of performance ability and feelings of control over stimulus events), and investigate how they are affected by benzodiazepines and other psychoactive medications.
